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Background

Chemical reactivity of incinerator bottom ash:

abundance of Ca, Al and Si oxides (~70-80%)

presence of amorphous and vitreous phases

metastability of high -temperature solids

reactivity in alkaline environments
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Utilization options ð1

As an inert material ( traditional ):

aggregate/filler in concrete production
aggregate in asphalt paving (road base construction)
raw material for cement clinker production

swelling in cement/concrete due to gas development
potential interactions with the binder
detrimental effect of soluble salts (Cl-) in reinforced 

concrete structures
potential metal release

Critical issues :
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Utilization options ð2

pozzolanic admixture for blended cement formulation
raw material for glass/ceramics manufacturing
raw material for geopolymer production
source of Al, Ca and Si for production of zeolitized materials 

As a reactive material (innovative):

need for appropriate activation of chemical reactivity
need for control of potential metal release
need to define technical standards for innovative uses

Critical issues :
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Experimental

studying the chemical reactivity of incinerator bottom ash in
blended cement systems

identifying the optimal method for bottom ash activation
investigating the evolution of the hydration process bottom

ash/cement products :

Objectives:

mechanical strength development
mineralogy
acid neutralization capacity (ANC)
metal leaching
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Design of the experiments

bottom ash content
(20, 40%)

activator  type 
(KOH, NaOH , CaCl2)

activator dosage 
(0, 2, 4%)

Full factorial design 
in 3 factors:OPC 0

C1 20

C2 40

A1 20 2

A2 20 4

A3 40 2

A4 40 4

A5 20 2

A6 20 4

A7 40 2

A8 40 4

A9 20 2

A10 20 4

A11 40 2

A12 40 4
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A=9.7%

B=34.6%
C=46.9%

D=5.9% E=2.8%

12-5,6 mm 5,6-2 mm 2-0,425 mm 0,425-0,15 mm <0,150 mm
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Results: characterization of BA

Particle size distribution:
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Elemental composition:

Results: characterization of BA
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Leaching (EN 12457-2):

Results: characterization of BA
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Results: UCS
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